
SAMPLE D&SIGN, ESTlMATES, AND REJIUBILITY 
OF TIE DATA . 

This rectlon deals with duign of the rurvoy sample, weighting of responses’, txo 
of nmerical frctors to compeaute for 1088 than a full manple in making esti- 
matea, calculation of standard errors, 8nd u8e of imputation wg8. 

Sample Design 

The SIPP 8-y is ba8ed on a nultb8tage l tratifisd rample of the nonbstftu- 
tional resident population of the Unitsd Statss. More 8prcifically, the tnri- 
verse of the 8-y incltier persons Udng in households, plar the88 penon 

-- living in group quarters such as college donaitories and roaaing hoames. In 
Wave 1 of the 1984 Panel, imates of iastitutiona, soch u homes for the aged, 
aad person8 living abroad were not in the summy universe and thus not l Ugible 
for interview. Persons miding in military berr8cks, although mrt of the 
noninstitationalpopulation, ware al80 ucllJd8d from the 81pvey waiver88 inltavm 
1. Qther people in the Amed ?orces were eligible, 88 long a8 they were living 
ia a houdag,tmit, whether off baa* or an. 

?or Umre 2 8nd sub8eqwnt wwa, iastitution8lited ~r8olmr prsoM living 
abroad, and thorc liviag'ln rilituy barruks becaoe eligible for the 8urvey. 
only if they move Into homing 0titr in the United State8 vith origin81 ramp18 
pusonsr i.e., those who were intervimd in W&w 1. .- 

% redwe maple relectioa and iaterrrimbg costs *e mnsrrr bureau first 
8electa cutin 8reu to k iacloded in the 8ample, end then temples household8 
within the 8elected &reaa. The first saga of tbia design involves the relet- 
tion of thue ueue The first rtep of thi8 procedure is the definition of the 
United St8tes in km of co~ties or groupa of couatie8 celled prieery8ampUng 
units or PSUg8. 

P8U1s tith rid&r key aocioecoa oic chuutui8tfcs are grouped tog8ther into 
8traU. Iben one maple PSU'i8 aelected from eech rtmtm. 'Ihe PSU*r med for 
8IF+P ue l 8ubumple of the ramp10 PSU.8 rred in the Currant Population Sumey. 

Qf the 174 rtr8t8 into b48icb PSO’LI wre clu8ifid for the 1984 peael, 45 con- 
ri8tmd of oaly a large ringle rtropoUtau 8reet the88 4S uee8 were wlected 
into the maple tith wrtdnQ. Theme 45 PSU'r are tmmed g881f-r8pr888n+g.g 
me rem&king 119 strata con8i8tmd of 2 or more PSV8, frcr which only one m8 
8818cted iato the 8emple. Smse psP'8 um termed •non-srlf-npresenting~ 
because they nre 8elected to represent other PSU1s ia their stat= as eel!. u 
themelves. 



Sao strats from which non-self-representing PSU’s are seloc+rd typically cross 
state uws. Por l x8mple, uida from tha Detroit wtro wea, which repn8ie8 ’ 
itSelf, 8mpled PSU’8 ia Michigan npresent a geographically diverse ama - 
srms rpread over the Uidwoskrn St8tes. Dhus, a tsbulation of &ta codad te 
HtChiW, for l xampl*, till not yield nuoasblm 88tiaatss for thst Stati. 
mther, S-to cod08 oa thm rlcrodat8 fflu uo primarily useful for dmtormiting 
l pplicabla eriaria for progra which v8y from Stat* to St&a.) 

s8lmctba of ultfwte supllng uaits 

TO l rrinr at the ramp18 of housrholds, geographic wits tiled l aumtatioa 
district8 (IPD’s), tith an l v8ragr 390 hawing uait8, are ruplti from within 
as& of tbs. sm 8aaple Psu’r. II&thin thosm 8@l@ctad rQ'8 2 to 4 living 
qlu-=r or ultimta 8upUng pait (USOc8), sr8 8y8tu8ticallp 8dut8d 
frac address lirts pnpud for th 1970 cwsu8. If the 8ddr888 U8ts are 
frrcompl*t8, nail l&ad amu uo r8mpl8d. To uccuat for Udng quuwrs built 
within a&ch ef thm 8uplm umu aftat thm 1970 cen8usr a mmple is drawn of 
pemiu L8suod for con8tnrction of residential livhg wrrr through JUrch 
1983. In jurirdictions that do sot itmoe ktilding p~rmi+r, mll had uau um 
l amplod and the llting quarters’ tit&t are listed by field perrome aad tIma 
8ubmapld. In &uitiolI, Mmple uang quutetr am sal8cted frum rupplemental 
framas that iacluda aoblla homa puks aad mu coastructica for which prdtr 
wrm i88u.d prior to Julauy 1, 1970, but for which cowtructioa vu oat 
capletd until afmr April 1, 1970. 

smlpli~ Rate &ad Wmights 

The ohjocan of the l mpuag 18 to obt8in a raf-wighting $robabiuty s-la. 
In 8 8a.f-uaightiag 8aaplar l v8ry rmpla t&t ha8 tha 8u 0mral.l pro&bAUty 
of salsctioa. Ia l df-reprm*onting PSU'8 Mao 8upUag rsm i8 about 1 ia 3,700. 
In non-self-repnseatiag PSlPr, tha rupliag rata is higher, u tha l spling ia 
l djo8tad to Becount for th8 PSD’8 probaMlity of nlsctiorr. ?or *maplo, if a 
non-self-repmsenting PSO. ~88 ma1mct.d uith a probability of l/10, the rrnpliag 
ratm withintim PSUwouldk roughly 1 in 370 in8Wd of 1 in 3,700. 
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t8timation procedure used to derive SfPP person weights fnmlves rtvtral 
5 ADS of vaight 8djurmBtS. In the first waver each person received a hut * 
weight equal to the inver8e of his/her probability of selection. In the second 
wave, each person received a base veight that accounted for differances fa.the 
probabflt+y Of StltCtiOB caused by the folloting Of mOVtfs. 

. 

A aod~te~ev tdjurtwmt factor was applltd to the might of aacb intmrvitwed 
PMOB to 8CCOUBt for parSonS iB occupied UVing qUUte?S Vho Wara eligible for 
the sample but wert not interviewed. A factof vu tpplitd +o each intar-bued 
~trs~a~s weight to account for the SIPP rtmplt areas BOt haViBg the 8Sse popUl&- 
t.fOB di8tibUtiOn as the Str&tB from UhiCh they Ylre salecttd. 

AB &ddLtiorul sage of 8dju8twat to per8oa8' veights was performed to bring 
the sample estimates into agreement vith iadependm¶t wnthly l sti~tes of the 
Citilian (ud8Cma military) nCnin8ti+utiOn8lpOpU~+iOBOf theUnited SttttS by 
ager racer aad ser. !Fhert indapmdent tstiutts yam &Bed OB st~tirtic~ on 
births, deaths, immigration, aBd l ~grationt ud statistic8 oa the Strttg+h of 
the Amed Forces. To iacrmsa accuracy, wtights wrt further adjusted in such a 
manner that SIPP 88~plt l Stim&teS vould cl08tly agree With CUrDBt POpUl&+iOn 
Survey (CPS) trtitttt8 by type of householder (married, single vith mlttivms or 
siaglt without relttivts by sex aad taco) aad ra~tioaship to hctseholdtr 
(spouse or other). The uti~tio~ procedure for the d8ta in tha report also 
iBVOlwd aa rdjus8latso that the hurbaad aadtife of ahou8ehoU received tlm 
same uaight. 

\ might UtiUtiOn procedure d88czikd tb~vt rm8~lted iB pW8oLu’ VrightS 
zying from about 500 to 50,000. MOW ill the St8p1t for lt88 khtt th. 

tad~ 4-m0~th period rmtivtd Zero veightr for #nth8 nO+ in tht Staph. 
Starting ‘in Waw 5 the weighting rysttt will also k sdjusted -to account f!or a 
reduction iB the BUUbt Of Sdmple Unit8 iBtUd.Wd. nOSt 8t8ti8tiC8l SOffvUt 
packages handle nigh- data with no difficulty. Ia tsbulating a character- 
iStiC the SOftWUO t&e8 UCh r88plua U%d 8pplftS the PerSOt waight. 

Pigure 1 illustrates a simple l xtmplt, in which 3 of 5 per8oas work full-time, 
2 do not. But since the petron vbo do not umrk Cull-time happen to h8a higher’ 
wighu than the others, weighted tOta show the two groups to k equal. 

FIGORE 1. Example of Weightad Data 

wo*ed 
ill-Tim8 weight 

Parsoll 1 m 4,000 
FeMoa 2 lie srooo 
Parsoa 3 It8 3,000 
Person 4 YtS 3,000 
Person s Yu 3,000 

ltsw 
sc?sz 

Ik- yt8 

1 
1 

1 
1 

- 1 

2 3 

Ueighted 
CoBats 

190 = 

4,000 
s.000 

3,000 . 
3,000 
3,000 

9,000 9,000 

- 
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Preparing mational X8tiutrs for Parson, ?sailia8, ud liou8ehold8 

. . 

weights for ptrsots art carried on oath ptrson record, on both tie rtlational 
(hisrarchical) aad rectangular fflt8. Weight8 for hourtholds and frrnilit8. 8m ' 
carried, nSpWtiVdy, 011 the household and family record8 of the relaticaal 
file. The weighting process dtfintr the weight of the household t0 he the saae 
u the weight of tha household rtfertnct person or househcider, md the weight 
of a f rrpily or subfamily is that of the ftily or mbf amily rmf ertact person. 

On the nct&agular file, where household, family, and SUbfripily wgmnts appeu 
on each person record, all of the l pplkable mightr can be found in that 
record. Tallying household characteri8tic8 from every trcord uould MStit in 
couating multi-pertoa households more thaa tact, One way to avoid trtima+lag 
more household8 than ,therr Zt&lly art is to tally hou8ehold ch8racteri8tics 

.-using only the hou8tholdtr~8 record, siace then i8 always one and Only OQO 
hcuseholder psi household. Siti Urly, the rtcor4t of family or nrbftmily 
refertBce per8oB8 c&a be u8ed in geBer~tiag f&ily u&d subfamily utimater. 

Of course, many desired household characteristics are not already shorn on 
household records or stgmana, bat are derimd by 8umndriag the ChArac- 
ttrfstics of the prroat in the hourthoU,.u for txtaple, fhe number of ptrtoat 
65 years old and Ovtr in the household. UOfag 80 With SIPP- fi 188 18 SwWhtt 
8ort compUcated than with file8 in which per+OB record8 8re uraaged iB a 
StdCtly bit?&rChiC&l fashion vithin household. 

Rousehold facords inSIPP rtlational ffl8s curygoint8rr tou&&t8rroavhouu 
a tember.of the hourthold. Then are fivt tttt of pointen, cte fortachroath 
of the refereace period and one for the iaU4eu toath. me rtcUBgulu filt 
does not havt these household-to-person poiate?8, butdaor identify the sddrass 
ID of the haruehold of which the ptrroauu a member each aonth. The file caa 
be readily sorted on address 20 tit&in 8a8ple unit to group horuehold rabrs 
together for any particular reference math. Another optioa l v&lable to rec- 
tangular file users is to sort on the pttroa number of tht harutholder, proridtd 
oa each household rmbar’s zmcord. 

&ti~ms for groom of pemoa8 otbr thrn hmmhold8 rsd fuillos 

Some aa8ly888 iarolvt sumarfzing t0 oaits other thaa homehold or fsmi~es. 
The persoas within a hausahold rho hanfit from fcod stamps ue oat such 
txatple. Only part of a family may stctim tid OS there ny bt two rtpuata 
food8tamplaait8lirlag tagdmr. Pot each food stamp rtctftingPaiton8 adult 
haasehold mubar is &8ig~ted u th8 pfiae rrcipfeat.. The SIP0 qumstiasm8.ire 
tl80 idtatifft8 vhioh children 8ad~other htu8thold mabtr8 ut covued by ttm88 
food 8-m. 

?ood S+Up CW&&g8 i8 rtcurdtd on th8 SIPP file8 in fup ~8~8. nr8t, tht pri- 
nry rtcipitnt~r rtctrd iacludts the ptr8on numbtr8 of ttch homehold rmber 
covuad, and each of the other commd prsoaa’ ncord8 ha8 a flag that fndica- 
-8 wrkrrhip in a food stsap rtceiting unit. Only the prtmary ncipi*B+' 8 
record sptcifits the taoun~ of food rt8mps mceimd for the Bait.. 



'Ib tabulate the characttristic8 of 811 food stamp racipiants is a household, the 
easiest approach sight be to sort recipients together within households using 
the recipiency flags. But if it is necessary to discriminsts htwtn multiple . 
food sttmp receiving units within a household, the only uay is to examine the 
prlmaq rscipiantls record and use its list of person nuabers to point to the 
secondary recipients in that writ. Then oat could swmarise appropriate charac- 
tui8tic8 across the prson records. Ihis way one could dttexmine whether the 
food stamp recfpiency uaft inchlda8 a vageaarner, is ptrtof a family helov the 
poverfq level, lives together with persons who are not covered, and so forth. 

Other programs for uhkh there ut poiaters from the primary rtcfpient's record 
to other recfpients in the horuthold include M@fcaid, AE'EC, foster children 
pm-1 general l ssistaace, health insurance, Railroad Retiresmat, Social 
8acurity 8ad vetar8ns payments. In all of these cases, all income received by 
the unit, including payments for the bentfi t of children, are reported on the 
record of the primary adult recipient and not on the records of sacoaduy reci- 

a pient8. *a veight of the primary recipient is most likely to be appropriate is 
tahulatioru of food stamp recipiency uufts and similar groups of iadividuals. 

Z8tintts for Differeat Refertact Periods 

Zach psrson aad household is urigned 5 wights on each intirviev file, one for 
l uh of tht four reference months ud one for the iattm~ieu month. hailits and 
subfamilies urn assigned only 4 weights since there is no attempt to define 
faaiUe8 u of the reftrmct &to. ‘Iht 4 sets of reference month Wights caa be 
used only to form referaace month 88timst88. Reference month utfm8tu can be 
l vtrsgd, howwar; to fom estimates of monthly averages over some parSod of 
tb8. - lror uamplt, using the proper umight8 oae can l stim8te the moathly 
l vtraqe number of persons ia a spcifitd in- rtngt over the 4-month ptriod. 

mt fifth weight is SptCifiC tC the inttrpiew month. %iS Wight Caxl be U8ed to 
form pusen or hatuehold tstimatu that specifically refer to characteristic8 8s 
of the iattdev tanth. for txamplt, one might vsat to trtimtt8 the mmbtr OF 
uam8rrfed adult8 living with aa aged pumt u of the latest observation. 
Iaterpiev veight8 can also be ased to form tstimatts referzing +o the time 
ptriod including the interview month and 4 previot8 tonths. One caution is th8t 
cbracttri8tic8 as of the iattrpitu date ny not reflect th8t antire month-the 
pawn8 cdd -I ==YI or die before the end of the math. 

X%8 intervfev night is also rued for 88thtting a few of the demographic 
chara~ristic8 aad other informatioa that appear on the file for the 4-month 
reference pried u a uholt, but nq+ for uch month, such as race or 8exI 

-8 Of tht8t Wfghb h8 btta bSi9lWd t0 field the h88t t8thtttS for 8 
parson’s cr homehold’s rtattu over frro or tort maths, as for example, the 
numbtr of hoattholds uri8ting in October 1983 rho uprimcad a 50 parcmnt 
iacrea8tininccmebetueenJla1y andAugru+. 
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. 

rn ttbtirting Sfpp data for a ptrticulu ulendtr tonth, oat must keep ia tind 
the survey design. Most waves include 4 rotation groups, interviewd in. four 
SUCC888iVS -Xl-. ?igure 2 18 a schematic diagram of tbe 1984 Pate1 dOSign. 

nonths, quarters md pars are shown along the top. bch ctll show the nvt 
and rotation groups for uhich datr art collected for each acnth. 'Ihu8-i in the 
first fBtervitv, ccaducttd in Octohar 1983, dam wre cellacted frca Wave 
I-ROatiOn CrOUp 1 household8 for th8 DO&h8 Of JMt, Jldy, AUgUSt ttd 
September. 

A8 tuccts8ivt romtion group8 are intemiewed, the 4-tenth reference pwiods 
adwace by 1 month. Wsve l-Rot8tioa Croup 2 horuthoZd8 ware inttrviewd in 

.- Hovader 1963 for data for July tktugh OcWbtr. . 

In deriving calendar BORtb or quartarfy l 8timate8 from the dam fil88, it is 
imporunt to lmtw how ttny rOt&tiOB group8 wre iatemiewd, as less tbn the 
full stmple may bt availablt. = this 18 th8 C18t, the l stiamtes must he 
iaflatsd by an 8ppropriaW factor. 

In some 8cath8, a full sample of 4 rotition groups from the saae wvt will bt 
l vaAlable. For Utvt 1 (see figure 21, datr for Soptmmber 1983 vtrt collected 
from the full 8tmple. Thut dttt consist of mnth 4 data for Romtion Group 1, 
mcntb 3 data for Rotation Group 2, month 2 &a for Rotation Croap 3, and aoneh 
1 data for lbt8tion Croup 4. A&l of these figures (tith l pproprfate wights) 
must be .ddtd togtthtr btctwt tay oat rotation group inclades oaly one-fourth 
Of the 8fPP StSplt. 

Ia deriving quarterly l stbatu , a full uople con8i8ta of dttr for 4 ro~tio~ 
groups for each of the 3 months in the qusrter. 'IhLS would UrUil asing data 
from 2 or 3 wtvts. ?or uuplt, the foptth quarter cf 1983 includes vuious 
rOatiOB 9MUp fro0 Wa-8 1 UAd 2. Utighttd dtta fru all these rotation 
groupt austbt added ttgtther to form a fu;ll ta8plt. . 

Ifott, however, thtt a full nmplt is not l va&lable for the third quarter of 
1983. Or for 8uhsequent quuter8, the analyst may not unt Do waft for snoeher 
uave of dats to-8 l ~fablt. =Ot8dUStS t0 Us8 b &ridhQ 88tiB8t88 bt8td 
on a partial ttmplt US uphind below. 

Pigurt 2 also illu8trate8 that for Octobex 1963, dats wrm colltcttd frm only 
three rotstioa 9SOUpS of lravt 1. Thus the sample sir8 l ~lable is *et- 
fourths that available for Soptamher. Tht mftrrd Uy b hUd8 this i8 to 
l qufre Usve 2 88 wll, sad coPbin October bta for Wavt 24totation Groap 1 
~5th tht Wave 1 October dah for Rotstion Croups 2, 3 and 4. 



13 

If a particular application does not require the full rsmple size, howvtr, oae . 
could rue only Wave 1 data for October and multiply wighted results by a factor 
of 1.33 to compensate for having only three-fourths of the 8amplt. ai8 iS 
illtutrated in figure 3. , 

. 

?xGURE 3. Factors for Honthlly Dttt: Wave 1, 1984 Panel 

Reference Period 
Honthof Roation Second Quarter Third Quarter Fourth Quarter 
Intemriew Group Apr. M8y June July Aug. Sept. Oct. Nov. Dec. 

w * 

'October 1 X x x x 

November 2 x x x x 

December 3 x x x x 

JUiUUy 4 x x x x. 

Factors td Comptnratt for nbssing Rotation Groups 

4 2 1.33 1 1.33 2 4 
s 

s 

To use Wave 1 d&t& for the month of November, double the astia8tas (which cam- 
pewatu for having only oat htlf of the 8ampla coa8isting of Rptstion Groups 3 
8nd 41, 8nd for December multiply the utimstes by 4 (since they urn ksed on a 
on-fourth srmple coasi8tiag of totrtion group 4 alone). Corre8padLng factors 
apply to data for Juae, 3\11y sad August (slso l vsilsble in Wave 1) as ~11, and 
for these months the factort nut be t8ed, u the alttraativt of picking up the 
niBSiB ZOtttiOn gZtUp8 in tt0thtr WV8 dots not UiSt. 

A similar l pprouh is l pplictblt tm aubsaqutat #ves as ~11. -8 puticulu 
factor to ume is determind by the ntmbtr of rotation groupe -red in ttm time 
period one is uulysfng. actors for Wives 1 and 2 and ambinad U8a 1 and 2 
l stiartes urngiven iaTsbklklow. 

. . 
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Tsble 1. ?actors to be Applied to &sic Parsmeters to Obtain Parameters 

for Specific Reference Periods 

Wave 1 Xatim8te8 c . 

' June 1983, December 1983 4.00 ) 
July 1983, Novsmbtr 1963 2.00 
Augyst 1983, October 1983 1.33 
S8ptember 1983 1.00 

3rd Quarter 1983 1.22. 
4th Quutmr 1983 1.85 
July-December 1983 1.06 

Wave 2 Estimstes 

-- October 1983 and Narch 1964 4.00 
November 1983 and ?ebmary 1984 2.00 
Dscembar 1983 and January 1984 1.33 

4th Quarter 1983 
1st Quarter 1984 

1.0s 
1.85 

Wave 1 and 2 Combined l%timates 

Juae 1983 aad Much 1984 4.00 
J'taly 1983 and February 1984 2.00 
August1983 and Jaauuy 1964 1.33 
Septrmbqr through December 1983 1.00 

3rd &rter 1983 1.22 
4th @3arter 1983 1.00 
1st purter 19d4 1.85 
July-December 1983 1.06 

?actors must tire be applied to quarterly 88tim8te8 or thorn for longer psricds 
of time if less tha the full rumple for say month is l vsilsblt. 'Ihu8, b t&la 
1 a factor of 1.22 Bust k l pplfod to third quarter 1983 t8tisttt8, 1.85 to 
fourth quarter e8tim8tss using either Wart 1 or -or 2, but a factor of 1.00 
(i.e., a0 factor is seeded) for fourth quarut 1983 tstimatts using full sup18 
data fra th8 Cabined Wtwt 9 and Uavt 2 films. 

Although it i8 ~SSibtt to auiae the dttS On a monthly bS8iS tad uaaine*tht 
da- in 8 StXfC+ly cro88 88CtiOM~H88t, thtrt urn qtaalificatioas or hi8888 b 
thf8 w Of l W1ySiS. 



First, no l valuatioar have been made 'of respensas to income tnd rthttd 
variables that art provided on a monthly basis. were may be some biases in 
this reporting. mr example, people may tend fo report a rough monthly average 
for their income over the four month reference period rather than 8ptcifically e 
recalllag smouats separataly for each month. If this wre SO it would not k 
possible to tatlyze real month-to-month changes ia inccme figures. , 

secoad, moit d&u users hsw beea able to work only 6th ram81 inccme ffqurts 
to this point, using the cen8u8, CPS or other surveys which measure iacaae only 
once during a you. !&era till bt considtrable temptation for SIPP mars e0 
return to faudliar 8aalytic8l grouad by multiplying I-month incmt fiqcirer by 3 
t0 U-t8 12WBth inCCE8. m do IO muld ignore seasonal variation fn 
tmplOylatBt md inCOat. A better approach to mnual incarae would be to utch 
together the first woara2 waves and look at actual facmie axparfence Scmss 12 
months, parhaps -paring the results to the annual income and tutation fnfor- 
motion reported in Wave 5. 

An 8OprOUh fo analyzing there dat8 th8t uould rtduct the bi8888 just discussed 
for ponthly l stia8tes iaoolvts rummariaing data l ross timt. m this approach 
0118 &CUbteS st&nd&rd Sm?y StStiStiCS such 88 cam?-, P88B8, 8Xld aod&S 
l crt88 time u wll u l cro88 indfvidUal8. 

For example, bst8ad of calculating the nanher of parsons with incaas over 
$3,000 for the month of alp, one would calcctlats tha number of praoas with a 
mua monthly incat of $3,000 or aort during the 3rd qcuter. 

This a&roach is relatively stralghtfo-rd at the prson ltvtl. Bowver, at 
the fmily or household levtl, an addition81 coapladtp i8 added. QIe must 
first &fine these group8 and identify the changes th&t occur during the 
quarttr . l ata the conditions under vhkh new grotpt ut formtd must ht 
dtfintd. ~~agitudinal concept8 of horuth~ldr and families ut the subject of a 
Working Papr , .'lbward a Longitudinal Dtffnitioa of Eowtholdtm by mvid 
HcWlltn tad Roger Xtrriot, available frown the Census Bureau. L 

kodPciagbtimate8 BtlowtheYationalLwtl 

me total tstinte for a rtgioa-'i8 the SWI of the Statt t8tiuttS in that 
region. Bowvtr, oat of the groupt of Stattl, formod for confidentiality 
reasoa8, czteses regioaal bomduies. ThfS g=UpCo!WiStS Of sOOth,l%kO- . 

1 
These problems do not uise in Utvt 1, u hOUBOhCld8 wrt dtfind as of the 
iatuview and changes during the reference months wre not rtcaded. 
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(udwut Region), Idaho (west Region), MM Mexico (West Bagion), and Wyoming 
(west Region). 'h compute the total estimate for the Midwest Region, a factor 
of .203 should be applied to the above group’s to-1 l stimau and added to the 
sum of the other sate l stimatss in the Wdmst Region. For ths West Roglon, a 
factor of .797 should be applied to the above group’s total estimate aad tided 
to the sum of the other stites in the West. , 

trtiaates for regions included ia the published SIPP reporti reflect the acttad 
region of residence, not the IcemAW of proration across the I-8-b group. 
Bms there will be mlnor discrepancies betrctn published regional to-18 and 
estimates derivable from miccodsts files for the Midwest and Westregions. 

btimates from t)ria unrple for iadioidual states l re subject o very high 
variance and are not recommended. The St&e codes on the file are primarily of 
use for lfnking respondent characteristics tith appropriate contextual vsriables 
(e.g., State-specific welfare criteria) and for +rbulating datr by userdefiaed 
groupings of States. 

Producing Etimatu for the ~tropolitaa Population 

Par 15 stites in the SIPF sample, metropolitm or nonmatropolitan residence is 
idsatifisd. (Oa the rectsngular file, use variable k-METRO, charactera 
94, 382, 670, aad 998. OI the relational file, u!Ie -0, character 24 on the 
household ncord). #btropolitan residence is defined according to the dot&al- 
tioa of Hetropolitsrk Sta+istical &us as of June 30, 1983. Ia 21 l dditioaal 
states, where the aoa~tropolitaa population la the semple MS small enough to 
present a disclosure tisk, a fractioa of the wtropol,i~n umpfe ms recodsd so 
as to be iadistfaguishsble from ao~etropolitaa cases WETRO=2). 01 thue 
StrkS ,- fherefoze, the csses csdsd ss msttopolitan (~0-1) reprssrat only s 
subsample of that populatioa. 

In producing state uti~tu for a ntropolltan characteristic, multiply the 
individual, family, or household weights by the wtropoUtan iaflation factor 
for that sate, preseated ia Table 2 below. (This inflation factor capasates 
for the subsampling of the metropolitsn population and is 1.0 for the states 
tith cmpfete ldentificatioa of the wtropolitaa population). 

Ia producing regional or aatfonal estimates of the metropolf tur populstfon it fs 
also aecessary to capmuate for the fact that 00 8etropolitua subsamp is 
identified wlthia trro states (Maine aad fom) and oae state-group (Wississippi- 
lrea virgiaia). (mere .wre no wtropoUUn ereas r8mpld ia Sooth 
Dakotr-Zdaho-kw Wexico4Iyoming 1. Bmrefore, a differs& factor for regions1 
aad aatioaal utimat88 is la the iright-hand coltlpur of Wle 2 below. The 
results of regional and lu+ional tSbulatioa8 of the metropolis population uill 
be biased slightly, although less thaa one-half of oae prcent of the metropoll- 
tm gopulatioa is aot rapreseated. . 
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Table 2. kktropolitan Subsample ?actsrs 

(Multiply these factors times the might for the mrsoa, 
family or houacholdl 

.- RhodoIsl8ad , 

nidwrrtr Illiaols 
lMiana 
Io# 
Xaamas 
nichigu 
Wnue8ot8 * 
Wsmourf 
mbrask8 
OhlO 

. ulsconsin 

south: - B 
- 

Wo8tr &l8OM 1.0870 1.0870 
califOrnf8 1.0000 1.0000. 
colorsdo 1.0000 1.0000 
Bawmii 1.0000 1.0000 
OZOgOIl 1. oaf9 1.0879 
Wuhhgtma 1.0868 1.0868 

- . 

Borth8astr conaectlcut 
naiae 
Massachusetts 
Hew 3ersay 
NW York 

ml- 

?actors for use 
in Stata or HSA 
T8bulatlons 

? 

hctors fol use 
lnRagfonalor 
TlrtionalT8bs 

1.0390 l.b432 

1.000;- 1.004; 
1.0000 1.0040 
1.0110 1.0150 
t.OOzs 1.0065 
1.2949 1.2999 

1.0232 1.0310 
1.0000 1.0076 

1.602~ 1.614: 
1.0000 1.0076 
1.0000 1.0076 
1.0611 1.0692 
1.7454 t.7sa7 
1.0134 1.0211 
1.0700 1.0782 

1.1441 l.lSll 
1.0000 1.0061 
1.0000 1.0061 
1.0000 1.0061 
1.0333 1.03% 
1.0000 1.0061 
1.1124 1.1192 
1.1470 1.lS40 F 
1.0000 1.0061 
1.0000 t.0061 
1.1146 1.1214 
1.1270 1.1339 
1.0000 1.0061 
1.0192 1.02s4 
1.0771 1.0844 

- e 

.’ 

-indicates po mtropol~tm subssmpla fs shown for ths Stats. 



~timutes for the metropolitan population produced from the sicrcdata files vfll 
differ from published s\nnnury figures for th l etropolitur population not only 
because of the subsampling scheme but also because of difforeacer ia the defini- 
tfon of the metropolitan ppulution. Published figures are bused on Standard 
neuopolitan Statistical Areas (SMSA’s) defined as of June 30, 1991, coiisistent 
with the definition for the 1980 census. Ihe microdata files use the defini- 
tions for Mstroplitan Stutistical ksas(MSA~s) as of June 30, 1983. Ihat' 
definitiotm& change resulted in increasing the metropolitan population by 1.4 
perqent l tveatually, the publi8hetd figures till also reflect 1983 MSA deffni- 
tbns. * 

Stute, region&l, und nutional l stimutes of the nonmetropoUtan population cannot 
be computed directly, ucept for the 15 sates whsre the f8c+or in Table 2 is 
1.0. In all other stutes, the cues identified us not in the metropolitan sub- 
sumple 04ETRO-2) ure A tixfure of nonmetropolitun and metropolitan housholds. 
Only M fadirect method of l stimutfon is availabler first cmpute an l stimrte 
for the to-1 population, then sub*act the estiaate for the matcopolitmt popu- 
18tioa. 

Was for Iadirfdual USA*8 

Code8 for certaia krge individual MSA1s are included on the ticrod8u files, 
8wh 88 Are state codes, tc provide usarm some flexibility ia defining Ngher 
10~81 l ggregute ueu end to Lllou Unking respondent characteristics to 
l vailub~e centutual mtiables. Individual MSA code8 are givea if the MSA hu 
et lust 250,000 fahabitmta in sampled counties within tlm s-k, und if ita 
identification uould not result in the indirect identification of residual 
ntropoUtan population less than 250,000. smmple 81888 usociuted tith indie-. 
dual nSA1s ue Epically vary mall. 

When crerting estimates for prrticuhr identified MSA’s or WA's 8pply the 
Table 2 f8Ctot to the night8 8ppZO&8tS to the St8tS, U discussed 8bove. ?or 
walti-stute MSA’s, we the factor appropriate tn each shta part. For example, 
to trbti8tr d&U for the UusNagtoa, DC-m-VA MSA, 8pP1y the Virginia f8Ctm of 
1.0778 to mights for residents of the PSrgfnf8 mrt of the USA; Uaryland sad DC 
re8idwtS r8gU%r8 I&O mdifiC8tiOm 0 tie ueigbts (i.e., tb8ir f8CtOr8 eqI1-81 
1.0). ‘IhiS WY 8tif1 Tiot oprO+Ce r8UOMbl8 l stiut88 for a individual MSA for 
three reusons! t ) the SUP18 Sk28 $8 Wry tilt 2) tb8 ISA r8y k liOn-S~lf- 
repruentingt iad 3) cutaln owaties dded tD &ISA’s betwen 1970 and 1993 may 
not bun been laeludad in the 1964~plmx. 
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sampling VariabiU~ 

Datr fouad in SIPP publications or in user +abUlStiOnS from the SIFP microdata . 
l re l stimutu bused on the waightsd counts from the surveys Ihere mnbers only 
upproximate the fat more costly counts that would result from 8 census of the’ 
entire population from vhich the sample was draWa. There are two ms of 
errors possible in sn estbste based on a sample survey: Sampling sad aoa- 
mmpung. We ue uble to provide estimates of the magnlWe of SIPP 8ampUng 
l rror# but this is not tzue of nonsampling error. 

Standard brow and Confidence Iatermls 

Stund8rd errors iadicats the magnitude of the sampling error l Bay ulso par- 
-- tislly measure the effect of some nonsampling errors in respeame 8nd enumer8- 

don, but do not me&sure my systemutic biases in the data. (me st8ndurd errors 
for the most wrt measure the variations thut occurred by chance kC8USh 8 
santple was surveyed instead of the entire population. 

The supfe u-t8 and its 8turd8rd error enable one to coastmact confidence 
interpals, ranges thut rrould include the avenge result of all possible samples 
With 8 kXton, ~ObAbility. For uumple, if 8ll possible samples were selected, 
88Ch of these being sumeyed under essentially the same general conditions 8ad 
using the ssme sample design, and if aa l rtimute and its s*rrdrrd error wn 
culculated from eucb sample, then: 

1. Ap~oxbately 68 percent of the interpilj from one standrtd error below the 
l stimute fa one s+radud error 8bove the utimrte uould include the 8ver8ge 
result of sll possible eamples. 

2. Approxim8teLy 90 perceat of the interpals from 1.6 stmdud errors below the 
8sti~te e0 1.6 stmdud errors above the l 8tiorte uould iacltde the 8wrage 
result of all possible samples. . 

3. approximately 95 percent of the latervuls frcm hro standard errors below the 
l stimste to tw stsndud errors shove the estimate #uld include the 8ver8ge 
result of til’ possible suples. 

Zbe l vuugm 88timute derived’frolr sll possible ssmples is or is not contsined ia 
uly plr+iCU&U OWpUt8d iXlkW81. Hotmver, for 8 parthulu maple, one can uy 
vlth A specifld coafidmncm that the average eetimete derivd Frau all possible 
8mples 18 included in the confidence inUm81. 

. 
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Hypothssis Tssting 
c 

. 
St8ndurd errors m&y 8180 be used for bypotbssis testing, 8 procsdure for 
distinguishing brtvecn populutiou purmtrrr using rumple l stim8tes. The most 
cowon types of hypotheses tested 8re 1) the populstioa ~urammtrrs 8re identic81 
versus 2) they are differsnt. Tests m8y be performed 8t v8riour 'leveh of 
signif icrnce, vhere s level of sigaific8nce is the probrbility of coucluding 
tb8t the p8r8mctcrs 8rs diffrreut vhcn, in f8ct, they 8re id8ntiCAl. 

To perform, the most c-n test, let XA 8nd ?, be SSmph l stisutes of tvo p8rr 
meters of interest. A subsequsnt ractioo expl8ins hov to derive 8 st8nd8rd 
error ou the difference X -5 Let that stundrrd error be 
rstio R-(X -s)/SnIm. IF thu r8tio is between -2 8ud +2, nolE;Pboclusioo 8bout so 

Compute the 

the p8rsmt l f8 is Justified 8t the 5 perceot signific8uce IeveX. i If on the 
other lmnd, this rstio is sasller tb8a -2 or 18rger thra +2, the obsemred dif- 
f8r8SC8 is signific8nt 8t the 5 percent level. 

In this event, it is 8 comoaly 8ccepted prsctice to 88y th8t the putsmeters Are 
different. Of course, sometimes this conclusioa vi11 be wrooe. Uhcn the purr 
uterr 8r8, in f8ct, the Ime, then is 8 5 percent ch8aCe of cooeluding that 
they l e diffsrsnt. 

C8kul8ting Stsndmd Lrtors for SfPP 
m 

There l e tvo v8yr for users to c-put8 8 St8ad8rd e-or fOt SIPP l stim8ter. 
One method is to computs rsri8ncsr directly using h8lf-88mplr 8nd psetadortrrtum 

l codes. A secoud method involves cslculuting geaerrlired st8nd8rd emors using 
simple Ch8rtS 8nd formal88 found in published reports or microd8tu dowmen- 
tation. 

G8net8lired St8ud8td ~rrots 

TO d8rive st8ndard 8mors’ th8t 8re 8QQliC8bl8 t0 8 wide V8riety Of 8t8tiStioS 
and cm be prepared at 8 aoder8te wst , 8 number of 8pproriPrtioos 8re required. 
Host of the SIPP statistics h8ve greater r8ri8nce th8n those obuiued through 8 
simple r8nda rtrple bec8use clust8rs of liriag qu8rters 8re l mpled for SIPP. 

TU0 p8r~t8r8, denoted n8w 8d “b”, bm?e been developed to ulculrts vsrhncrr 
for ucb type of cbrr8cteristic. Obese n8n 8ad “b* p8r8meter8, found in. t8ble 
3, 8re used in l stimting st8rrd8rd 8rTor8 of funey l stia8ts8, +ud these st8rr 
dard errors 8re referred to 8s ~euer8~ised st8nd8rd errors. 

All st8tirtics do not h8va the smse vsrisace behrvior; “8” l d “b” p8r8metsrr 
were computed for groups of st8tirtio with sinilrr v8ri8ncr beh8vior. Tb- 
p8r8mterr vere computed directly fmm SIPP 3rd quarter 1983 drta 

l Rsvised n8y 1985 
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. . 
Table 3. SIPP 1984 Generalited Variance Parsmeers . 

Ouacteristic Buic Pammetirs 
8 b 

.I 

16099 

16059 

16059 

16+ toa persons t program 
partlclprtlon aad bmefltr 

k8bovm for16+to~malos 

As sbova for 16+ totrf. famrlas 

16+ total persons8 income, labor 
force 

Bs 8bove for16+ to-males 

As 8bovo for 16+ e0tal fuulu - 

0+ Total garsoast all itas 

As 8bove for total ml~s 

As 8beve for botrl feaalu 

Black porsoasr rll items 4.ooo26695 7366 

As 8bow for Black mdms -0.00057368 7366 

As 8bove for Bhck ‘femlos 4.00049929 7366 

'Ibtrlhouaehold8r allfteu 4.00007644 6766 

B18ck householdsr all ian 4.00046611 467s 

4.00009428 

-0.00019644 

4.00017961 

-0.00003214 S47s 

4.00006765 S47s 

4.00006123 S47s 

-0.00006637 19911 

-0.00017663 19911 

4.00016724 19911 
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Ths .s* 8ad ‘bg parameters msy be used to spprosimats the standard error for 
l sdmated auabers 8ad percentsgss~ Because the actual incnuo in v8riahce vu 
aot identical for sll statistics tithin a group, the standard atrots computed 
from these parameters provide as indication of the order of ugaitude of tha' 
standard error rattmr thaa tha precise standard error for my spscific satis- 
tiCa That is why ue refer to these ss geaeraldzed sadard errorsa 

Capsting VsrisamsDirectly 

Psurdo hilf-ssmple codes sad psuedostrahu codes (usigned in such s usy u to 
avoid any disclosure risk) are included oa the file to l asble diryt computatioa 
of variucu by wthodr such 8s bslmad repsrtsd replications. This rthod 

‘- ny be wed if the user csa not us8 the gsaerslised standard ‘arrors, ss in som- 

putiag the vsrisacs of s correlation cosfficisat betveea, ssy, interest iacoma 
and dividend income. Siace a aumber of statistical sofbmre p&ages protide 
sisple grccedures for wisq half-sraple codes, you may coasult docume ntrtbn for 
your s~tistic~l softwue for further discussioa. The Ceasus Euresu, howevat, 
does not vouch fox the 8ppropristeas88 ot accuracy of such software. 

Variaacu coqutad directly will vary from vsrisnces utiluted by thr Census 
Bureau. These diffe=nces at8 s result of the use of rs+ificial str8tua oodes 
on the public use file, uhoreu the ceasus mreua hAs sccess to thekctul 
stratum identifiers. m1stm+Pr codes ue withheld fmr the pubuc-w@ 

. Jcmdats so u to weid identifying qmogrephic ueu 80 8ull that they d8k 
di~closuze af cosfidential hformtios. 

. 
Evea though these are utifhial stratum codes, t?m ruimca wthates am 
axpasted to k similar to thorn pmducod by tia Burma using tb real stratum 
codes. This wthod is iamlmd, uy be l xpessive, aad, ot course, is l trilable 
only to users of SIPP Jcrodsta, not users of SIOP pubUc8tioas. 

. 
huplas Using GeneraUsed Itmdard Xzzen 

Bme ua8ples illustrate the use of l a9 and %. puauters in Table 3 for cow 
potinq a standard error sad the cornsgoading conifdence iatermls. 

The fomula for oorpueing -8 stsndud error for 8 tot81 Isa 

s- 
J 

u2 + br (1) 

z IllAn G. Co&ran protides 8 list of refsrsws discussing the &plication of 
this technique in SmpUnqTechaiques, 3rd M. (Hew Torkr Joha Wiley uld soas, 
19771, p* 321. 
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Aere l a. aad %* ars the pusmeters usociatad vith the l stiute forethe -’ 
pazdcular refennce ,period aad x is the waiqhted l stiute. 

Based on 8 tabulation from the SIPP survey data you would find that there,'umr8 
16,000,000 households with 8 n&a monthly tacoam during the 3rd quarter of 1963 . 
of $3,000 aad 0Par. Suppose ywa want to develop a 9% coafideace fate- so 
you can uses8 how pndse the l stiaate of 16,000,OOO is. 

-. 

step 1: 

Detedae the appropriate .a@ aad %* parameters by looking them up in 
table 3. Since um are deallag with incou data for all households the 

. . =a0 aad -b” ~uawters are -.00007644 aad 6766. 

step 21 

Eatit these figuresin th* abow formula 

-1 b.00007644) x (16,000,000~2 + (6766 x 16,000,OOO) 

- 297,604.231 
. 

a 

where 16,000,OOO is the l stimte, and ~00007644 urd 6766 ue the Ia. rad 
%. puanters. The resulting strndard error (rouaded off) is 297,804. 

step 3s 

To detetiae the 958 coafidence intern1 of the utiua, multiply 2 tbsi 
the staadard error, fielding 599,608. The 1-r bound of the confidence 
intern1 la then 16,000,OOO minus S95,608 or roughly 15.4 tillion, aad the 
up-r bows3 is 16,~00,000 plus 595,608 or roughly 16.6 rillioa. 

Thus - cas conclude cdth OS% confidence that the a-rage utiute derived from 
all ~sible l 8plu Ues vithin'the intern1 of lS.4 millioa to 16.6 8iUon. 

The foregoing l urple assuns you are.yorkiaguith the full SIPP suple, u till 
normally be the 0888 with SIPP reports and u88r Ubulations. Rlt if yua arm 
nakinq a tabulation from SIPP sicrodsts for s mferance math for which you do 
not hsm da- for all matian group8, you mat weight the l stbste up by sn 
l pproprfau iseta to compensate for the snllu suple s&rw yaa ma8t sisilarly 
adjust the estiutu of vuiance. . .- 

Uhea you arm rodring VLth fmr ttma all 4 rotatioa groups, &a foml8 becans 

. l -JZ*jT 
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uhere th8 first past of the expression is the same u bsfora, sad mfm is a fat- . 
tor compensating for sample size. In other words, when the estimate is weighted 
up by a factor, the standard error must bs multiplied by the square root of the 
same futor. 

Z2ie.wfg ficiors for various refenace periods are found ia table 1 above. T&e 
standard error in the abom l %ample was 297,804. If we were vlorking with data 
for July 1983, a month covered by only the first tvo rotltion groups in Wave 1 
(sea figure 21, our initial estimate using the mights on the dcrodata file 
might hwm been 8,000,OOO. To compensate for the 2 airslag rotation group8, um 
wuld apply the factor of 2.0, and thereby double our estimate to 16,000,000. 
The ama factor would enter into th8 formula in l quatioa (2) to giva 

8. 297,804 x dr - 421 ,lS8 

as the shard error of aa l stim&ted 16,000,OOO bued oa 2 rotation groups 
isstead of 4. The coafideaca interval is then de+armined in the sama way, using 
this ntised standard 8rror. 

Wave 1 represea+r a special cue kcausc there are 3 nfersaca months at the 
SW of the mummy uben t&o survey did not ymt cover all four rotation groups. 
Only oae rotatioa group has data for J’um 1983, two for July 1983, and thm for 
August 1983. The first SIPP report iacluded data for the third Qprrkr 1983. 

?or that psrfod of -al cuvmr8g-e a factor of 7.22 is appropriate, as showa 
la table 1. If wavs 1 data warm wad to utiute ths 4th +artar, ths factor 
would be 1.85. Of courser wave 2 supplies the 8issiag roution groups for 
that quarter. If wav8 1 aad u&vu 2 files were used together, l sthatss wuld bs 
made f rw the full saapla, so that a0 factor adjustment would be Iwedsd. Siacs 
the factors as8ociatad with the rtropolitsn area subsample afs generally v8ry 
close to 1.0, the factors may be ignored in calculating rrriances for wtropoU- 
tan sumuA*s. 

Scldrrd trrur of a hroent 

Caputing the st8atdard error aad confideace iateml for a pernat follows a 
sisikr procedure. Tb formula for the geasralissd standard emor of a prcaat 
1st 

..J~.jT (3). 
. . 

where 

J - the base of the prceat (us8 weigh-d eati~te), Lo., the sise‘of 
the subclus of fh~rest~ 

p - the gercsntage of gmrsons, fami Ues, or households possessiag th8 
characteris~c of interest, 
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b - the larger of the Qm paramekrs for the aunerator and d8aOmiMtOr, -. 
U& 

, 

f - the factor to adjust for sirslag rotstioa groups if aecesssry. 
. 

Bats that the -a* parameter is aot used. 

SVppO88 ua find that Of aa households la Wave 1 who had a ma8 soathly iaco~8 
of $3,000 aad o-r in the third quarter of 1983, 8,916*000 (8.64) wera black. 
To coastruct a 998 coafideaca iateml, follow the steps sham below. 

stes la 

Emin the Q" parameter in tsble 3 for both total and black households 
to detemiae the hrger of the Iwo. In this ecu* the 9. parameter for 
total households, 6766, is &rger. 

The .fg factor fra tsble 1 that is applied to the bum pua~ters to 
l dju8t for iacomplets data is 1.22, applicable to 2rd quarkat data. 

step 22 

Eaterlag the values iato'the formula in equation (3): 

. l - (8.6)(10043.6) l 
J- 

1.22 

provides us tith a standard orrot of 0.85 percent. 

s-p 3: 

Multiplying the staadard error by 2 8ad adding and subtracting this quan- 1 
tity from the eathate of 8.6% prOfid88 a 9% coafideace intam of 6.9* 
to 10.3%. 

The stad8rderx0rof l diffemnc8 be-nfrro ample l stbatesis l ppzoriu~ly 
e- . . 

*(x-y) - 1 2 2 
*x + l y -..?xsy ..).. - ..\ . 

(41 - 

. 
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where s and s 
caa be’sumber 

are the standard errors of the estimates xmdy. The es&es 
Z, perceatr, rstios, etc. $!he correlation between x snd y is 

denoted by the correlation coefficient I. Table 4 presents the correlation 
coef f icientr r for comparisons ktwean aonths aad betwua qUartUS. ?or other 
types of compuisoas, USUM r equals ssro if it is beUeved that the value of 
one rrdable does not gkvm a strong indication of the vslue of the other 
vuisble. If rim really pcsi+fve then this usumption uill lesd to weresti- 
matis of the tm28 s?andard error* If r is aega+ive, the result will be sa 
uaderutiute of the actual sWrd l fror* 

As sa illustratioa, SIPP estimates shou that the amber of psrsoas in soafam 
housrholds critb assa monthly how8hold cash inccw over $4,000 during the third 
qua-r of 1983 who usre aged 3S-44 years was S,313,000 aad the auabSr of ttm~a 

“aqed 2%34 years was 4,393,000, III l stiaatad diffenaca of 960,000. Using the 
lava 1 puaamkrr a--.00003214, b-5475, 8ad f-l.22 in equa+ioa (21, the staadud 
8ZtOrS of ths l stiutu for each l qe group urn 185,422 aad 168,324 nspectfvmly. 
It is nuonsble to usuu that these tuo estimates ue not highly comlsted. 
Thenfore, the standard error of the l stimsted difference of 960,000 is 

I (1Sf,422)2 + U6S,32412 - 250,428 

J 
sum88 that it iS desire! t0 tUt th8 8StiBati differease 8t the 95 peat 
coafideace level. The l stbstsd differencs dirided by the stsadard ezror oi the 
differea~e, 960,000/2SO,428, is 3.83. Siace this is greater than 2 it is coa- 
eluded that the differmaca is sigaificsat at the 95 prrceat coafidanc8 lsvsl. 

Ansa is defiasd hsre to be the amragS quantity of sorrika (other thurper- 
soas fsdfies, or houssholds) p8r psrsoa, family, or household. For example, 
it could be the average monthly household income of females aged 25 to 34. The 
s*udrrd error of a naa oan be l pprordaated by the formula below. kcause of 
t&a l pproriaatioma used $a de-loping the forrrula, sa arthats of t&e stsadard 
error of the mean obtain@ fra that formula wiU gmserally underestbats ths 
p l tsaard l mr. The foxmuls ussd to utimata the s*rrdrrd error of a ran 
x is 

(5) 

3 
The oorrelatioa coefficient msuures the extent to which the rrlue of oae 
vsrisble gives sa indicatioa of the value of another vsrisble. Aa l Mmpl* of 
a positive correlation is thrtbeWe*a food rtnp sad AFDC mcipiency. Food 
8-p sad &ad income recipieacy sm vsrisbles possessiag a aegativw corrala- 
tiW. Another sxsaple of mrisblas vith positive correlstioa occurs vbea it is 
duirmd to measure the diffemace in a vuisble bstvoen +ro soatlas or quartars. 
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Tsbla 4. CorMl&tiOM for Hanthly and Quarterly Comparisons 

wave 1 Z3timates 

‘Ibhl incomer 
Wg8 illCM8 8Bd 
dm.uar types 
Of fXZB8 

pstioa ha*, 
nOrrinCar8, labor 
fom 

inalla1, mvaec 1983 
Jul-Aug, Ott-Bar 1983 

-- Aug-sap, sep4ct 1983 

all-Aug, oet-Dee 1983 
Jhl-Sep. Seplsov 1983 
Aupoct 1983 

o.s7 
0.65 
0.69 

0.3s 
0.41 
0.43 

Jhtl-88p, -pkC 1983 
Jul4ct, Aug4llov 1983 

0.43 
0.53 
0. so 

0.35 
0.29 

0.26 
0.32 
0.30 

0.20 
0.16 

Juzl-wt, all-lwv, Aug-Dec, 
Jun-Nor, all-kc, Jua4ec 1983 

3rd partar-4th Qtartsr 1983 
e 

Wave 2 btimates 

0.00 

0.2B 

0.00 

Oil4 

. act-Ho0 1983, ?mb-Har1984 
Bov-Dee 1983, J8ae.b 19S4 
Dee 1983Jm 1984 

0.57 
0.65 
0.w 

0.3s 
0.41 
0.50 

Ott-Oec 1983, Jan-Mar 1984 0.43 0.26 
mv 1983daa 1984, &c 1983~rob 1984 0.61 0.37 

Ott 19833aa 1984, Dmc 1983+8r 1981, 
Bar 1983.1eb 1984 

. 

act 1983-?eb 19S4, llor 1983-nu 1984 
act 19834u 1984 

-. 

4th purter 1983~1st QtauWr 19S4 

0.40 
0.3s 

0.00 

0.34 

Program mcf- 

0.23 
0.20 

0.00 

0.20 



2s 

T8ble 4-Coatinuecl 

Total income, Rogru prrtici- 
wage income and prtfoa incae, 
similar typss aonfacae,l8bor 
of iacoue force 

. 
Wave 1 and 2 Combfned Estimates 

Jba-Jul 1983, F&-Mar 1984 0. s7 
Jul-Aug 1983, Jan-?eb 1984 0.6s 
Aug-sop 1983, kc 1983d8n 1984 0.69 
sepoct, ~t-mv,mv-Dec 1983 0. so 

0.35 
0.41 
0.43 
0. so 

. . Jbn-Aug 1983, Jan-Mar 1984 0.43 0.26 
3td-88p 1983, DSC 1983-- 1984 0.53 0.32 
Aug-oct 1983, moo 1983Jan 1984 0.6s 0.39 
Sap-Boo, Ott-Dsc 1983 0.75 0.45 

Jun-Sap 1983, kc 19834ar 1984 0.35 
Jul-Ott 1983, IWV 1983-Feb 1984 0.50 
Aug-No0 1983, act 1983Jul 1984 0.61 
sap-Dee 1983 0.70 

0.20 
0.28 
0.3s 
0.40 

0.33 0.18 
0.46 0.2s 
0.56 0.30 

jtm-oct 1983, mv 1983-u~ 1984 
Jul-mv 1983, act 19S3-r&b 1984 
Alag-Dee !983, &p 19831fan 1984 

. 
au-md 1983, 0ct 1983+¶8r 1984 0.30 0.1s 

0.42 0.21 
0.60 0.30 

Jtal-Dee 1983, sap 1983-?eb 1984 
Auq 1983-J&n 1984 

an-Dac 1983, Sap 198344ar 1984 0.28 
Jul 1983-J&n 1984, Aug 1983~?eb 1984 0.45 

0.13 
0.20 . 

ma 1983-an 1984, Aug 19834ar 1984 
Jtal 1983~?eb 1984 

0.29 
0.2s 

0.12 
0.10 

0.00 s all 1983.r8b 1984, Jkz 1983-mr 1984 
dun 19834ar 1984 

0.00 

3rd QurWr-lth @urt8r 1983 0.63 0.36 
4th Quarmr 19834st Qurur 1984 . . 0.51 0.29 

3rd Qaartar 19830lat pputmr 1984 0.39 0.18 



29 

where y is the rise of the base, S2 is the astimsted vsrisace of xI b'is the 
parameter l uociated with the particular type of item, sad f is the adjustment *' 
factor. , 

Tb8 Fstim8ted population vsdsace, a', is griven by fomla (6): 

L 2 wixi 
S2 i-l . -P2 

e WI 
i-1 

(6) 

‘- where there urn a peons with the itu of interut; wi is the final might for 
person I; am3 xii* the rrlue of the **thata for prrson L 

If tb calculation of s2 using formula (6) is too cuabarscae, then formula (7) 
Bay k used instead: 

.2 = f pixi2 - f2 . 
i-l 

where each ~rsoa (or other uait of saslpsis) is in ana of c group (e.g., 
income cateqorfes withia 8a income distribution); th8 pias are the l stima~d 
proportioqs of rupoases within each groupt- the x 'a are the midpointm of aach 
gtouP* If group cis opeaqadad, i.e., no upper 3 aurvalbound&ryeAstm, thea 
an l pprodmate avarap v8lua is 

*eM zc,l is the lcmr boundary of the grmap (e.g., $75,000 Fn the cstegory 
$75,000 or more). If an open-ended qroup c does exist, the l pproxinatioa could 
l uily k b4. To reduce this dsager, create data categories l o u +o k-p c 
aad Zc,l l=w- This eaald k doaa by mating 1ors catigories , e.g., mr8 
iacum grwup8. 

. . 

Meaa values forprsons iafnilies orhapseholds maybe calculatedas the ratio 
OftWOmrakM. The d8naiaator, J, npru8ats a want of f8allAe8 or households 
of a art&n elm+, sad the numerator, x, repr8s8nts a ouat of psrsoss with &a 
CharacteristSo uadsr CoMideration who ass urkrs of these fsmilies or howm- 
holds. lot *Ample, the mui nuder of chiUr8n per family with ChFldmn is 
calculated u 

X totalnumber of childrenin f8milies 
T;'toUl mrlkr of families with childma 
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, 

For yaas of this kind, the s-dad l mr is l pproldmated by the following ’ 
f ormu&r 

, 
t 

The stsadsrd error of the l timated number of fuLlies or households is s , asd 
the l taadard l mr of the sstbstsd a&amber of prsoas wltb the chu8CtUdiC is 
8 . Ia tb8 formula, r repnsaats the comlstioa codfidsat be-n the 
shsrator and tha denomiaator of the l stisati. If at lout OM wsber of each 

.o idly 03 hOUUhOld i!l ?h8 ChSS ~USSU l hS Ch&MCtUiS+iC Of intUU+, than 
use 0.7 u 8a l atin;rte OF r. If, oa the other hmd, it lo msible that no 
umber of a fssily or household hu -8 chara~ristic, thea use r - 0. Ia the 
8XW@Q, poU would US8 r - 0.7 for tba l veraqe aumher of parsons pr fdly, but 
r - 0 for the average number of teenagers ger f8mily. 

To comptato s wdisa, first group t& wits of int8r8st (e.g., p8rsoas) into 
uells by the value of the statistic under ooarrid8ratioa (e.g., 8iagb y8us of 
l gs). -Then tom a cmubtiwm density fez ths es&b (e.g., by csmu&tivsly 
adding -the propor+ioa of pumas of each age). Identify th fint udl rith 
cumulatlvu d8asity groaar than 0.3. 088 iziterpolation to fiad th8 value of the 
characteristic that corrupoads to aamalatiw d8cuity 0.3. That vslus 18 the 
l 8tiMted wdiul. Differsat wtbds of interpolatfon ssy bs ssed. The most 
comma are rimple Uneu iat8spolatioa sad pw8toint8rpolstioa. so uaiwrsal 
ml88 8XiSt on which ~th0d to use. The &St procsdurs is to dafias the cells 
(840, i,nca# inkmb) to be a0 88&U that th8 ~8thOd Of iaUrpol&tiOa does 
sot mattore . 

The supling variabiUty of an 8stiuted rdiaa depends upon the form of the 
distributAoau wllu the sire of its bum or clus. Civenchatthe datauur8 
grouped into intern& h.g., is088 iatemls), thsn t&s 8Uadsrd error of a 
ndiurisgl~nby 

&i ‘A2 - Al’) -m $= W 

2ts2 1 -a 1 Y 

(10) 

or 

6 W IdAdA 1 

JB la [ (Ihat )/(‘-112) I (10 : 

depeadiag on whether the Linsu (101 ox the ?srsto (11) iatsrpolrtioa vss 8s& 
for estimating the ndhn, rhrn 

. , 



c 
n - the utfmated median 

Al and A2 
- the lower aad uppsr boundaries of theiabmliawhich the ' 

ndiaa falls, 
- . 

W - A 2-A1, tkatidth of theiatsmliavbich the nwdisa fdls, ., 

I1 and 12 - the nuder of anits uith the charactuistfc (*.g,,incom8) lus 
thaa A1 aad ALP, tesmvsly, 

F - r -lo1, 
J 

the amber ofuai+r ia the iatsmliavhich the median 
U# 

B - the total number of units lathe frsquaacydistributioa, 

b - the l ppropri,ate value of the puame~r %*. 

Th follouing earamp illustrates the computatiofi of tha s+mdard error of a 
ndiaa using liaeu iaterpolatioa. SIPP l stimatu fro8 th8 report, vcoawic 
Characteristics of Houssholdsin the rmited Ststssr Third wr 1983,. S8riar 
-70, m. 1, -18 1, show tbt th8 U-tad Wdiuh of tb l vuaqe monthly 
huuseholdcsshiacaas of fema&s in the third quarter of 1983 vu Sl,S41 md Is - 
11s,018,000. The l pprapriats %. parroter frum tabla 3 of this chaptsr is 
19,911, +ch must k sultiplisd by the 3rd mr factor of 1.22, yialding 
24,291. Us ussd the iateml dofiaod by A 

9!4 
- $1,600, A 

SO,OS4,dOO, ad B - 62,087,OOO. SOW-S3 sad I - d 
- $1,999, I1 - 

f or8ula in equs+50% (10) 8bom the l pprorlmats stsndard 
12,O 3,000. using ths 

erroris 

. 

J (24,291) (115,848,000) ($399) - $27 sS 
2 (12,003,000) 

. (12) 

Thus, rounding to $2S,,the 68 prcent coafidence intsml of the ndiua is from 
$1,813 4+o $1,869, rad t&8 9s ~rC8nt confidence iBWZV’d i8 fra $1,785 t0 
$1,897. . 

. . \ 

'3!!&8 Sm error of $27.88 computed hen differs from the stmdud error of 
the rdian faad in the report refermncmd in the text. sina pub~u+ion of 
the report, new pu8metez8iaable 3of this ohapmr:lmM devalopdbu~ 
l atirslyan8fPP data. These parameters, gim8 in this chapter, are to b und 
in place of th088 givsaia the sOUS &ad Beliahility uctioM of mat Mport 
or tIaeWav81 Technics1 DocsnnUtion. 

. 
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. --r 
St8nd8rd trrors of mtios of Means or Medians 

In ‘this section, the eorrel8tion betvecn the nuxterstor 8nd demsiostor, r, is 
8ssumed to be xero. So, the st8ndsrd error for a ratio of means or medians is 
8pproxiIMt8d by this formul8: . 

85 = 
0 f 

_ Tha st8ad8rd errors of 
pOsiti (wg8tive). 
(Und8r8Stim8t8) Of the 

(13) 

th8 two -8US Or rcdi8as 8rs 8x 804 8 . If r is 8CtU8117 
then this procadura will provida 80 0verestiPute 

st8nd8rd error for the r8tio of me888 8nd medi8ns. 

Woasmsvlinu Error 

In 8ddition to 88mpling error, discussed 8booe, ooosempling errors 8re 8180 
present ia SIPP det8. tkoommpling errors cm be 8ttributad to many sources. 

Undercwer8ge 
. 

. 
, 

Some housing units UT h8ve been missed in the listing opez8tioo prior to 
88mpling; sometimes persoas 8re missed vithin 8 l mpled household. P8st studias 
of censuses 8ud household surveys h8ve shom th8t umdrreover8pe r8ries by 8ge, 
r8Ce) 8nd r8sidenca. PIti l stim8tion to independent 8880sex-r8ce popul8tion 
coatrots p8rti8llP corr8cts for the bi8s due to surrrey uadercorer8ge. Bwenr , 
bi8ses exist in those l stim8t88 insof8r 8s the ch8recteristics of missed persohs 
differ from those of respoadents in uch 8ge-sex-r8ce group. Further, the inde- 
peadent population controls h8ve not been adjusted for eudercover8ge in the 
decenni81 ~easus. llndercorerege in SIPP rel8tive to the independent controls is 
8bout t percent for both w8ve 1 8ad w8ve 2. The undercwer8ge r8te is lik8lP to 
incre8se in subsequent u8ves due to* l8ek of complete cover8ge of iwigr8nt8, 
institution81 disch8rge8, 8tid mover8 from milit8ry b8rr8cks. 

*’ bspondent l ed Xeumer8tor Error 

Persons uy bve misinterpreted cert8ia questions, or there UP be en irubky 
or unwillingness to provide the correct infomtioo. One source of such inrbil- 
it7 crises wbea oae household member responds for other members. In another, 
8 member of l r8fuetion pro~rSv8 from the deC8ooi81 ceesu8 here suggeSt8d th8t 
some persons tend to underreport their income. Or, there my be 8 problem in 
rec8lling infom8tion, though the shorter reference period employed in SIPP 
should reduce this problem. Tbzhc grest8r det8il in SIPP questions 8nd the 

, 

tr8ining of intervievers should help prompt more complete incara reporting th8n - 
in other sufTey8. 
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-.- Processing xrrar .' 

Errors np hmm ken introduced in the handling of the questionndrem by the 
cMS~8 mre8U. The coding of write-in entries for occupation, for Ins-, is 
subject to i cer&in level of uirtakes. 

lfonresponse to particular quartions in the survey 00 tilow for the introduc- 
tion Of bhS into th data, SiM8 the Ch8r8Cb3ri8tiCS Of uonrupoadents uy 

.e fliffer from tho8e of respondentr. 

The faitisl evaluation of the quality of the date from SIPP show imprommeats in 
the 8COUr8y ULd COUphtaMSS Of the d8t8 021 illCm 8Xtd prO9Z3S partidJ+tiOLl 
over th8t obtained from lhrch CPS. For the third quarar of 1983, SIP&? 
noarespoaee rsws rexaged from 8 low of about 3 percent for quertiaw about Uud 
to ?uiUes vlth Depmdent Children md food steup sllotnntr, to about: 13 per- 
ant for those concerning self-mployment income. Thee8 r&en ooatrut s&rplp 
with the higher nonresponse rates from the Hucb CPS. The rstes for CPS rsaga 
fm l low of 9 percmnt for food stamp allotments to 24 .puoeat for self- 
employmeat incme. 

. 

lb8 r8u.m l ttrihuted to the improvement iq the muureae at of fiacom are 
sIPP*8 @her recall period, and more empheais in SIPP 011 coaplete ad UuW8t8 
reporting of inoum deta. lor example, in detemlniag use- reepoadea~ 8re 
esked ebout type of ownership (vhether jointly held) u well u tine. 
Re8ponden* ue crlledbrck uheniaformation ie incomplete. 

%8 nonrupoMe ret8 for monthly W89 md Sil8q iXlOO88 OWE&U 8VU8@ 8bOUt 

6.2 percent for the initial SIPP interview. Hwever, proxy responses oeused 
SignifiCMtiy bigbar mnresponse r8t88 for mom Of the key it8mS. 

Thr nonmsponse r8te for self-re8pondents, which accounted for 64 pemnt of the 

totel, was 4.6 pernat, while the r8te for proxy reepondena vu 9.0 p8mnt. 

lknisterdew r8tes for the first two wsms of SIPP srs 4.8 pucentfor w8- 1 
and 9.4 pernat for Wsw 1 and W8ve 2 combbed. No8t of thee8 wu (77 

percent) uere mfusels, bat other cuu iac&3&d %o we st bomm aad 
l taporlrlly abeentg. Thea8 ntee.ere uaimprovementon the r8tes l qariewzed 
in the Inom survey Develo~nt Progru (ISDP) , 8 predeousor to SIPP, ud 8re 
kompueble with ret88 obtdrmd in CPS. SAM SIPPdoee aotrepluish *panelin 
the same muneruCPS, theSIPP nonin~rri~~~villcllrb~i~r~ly~~ 
the moathly 85 r8te. The 9&lre8U he8 used complex tecalllquu tn adjust th 
weight8 for aof+rmspon88, but the success of these ?mdmi~es in 8raLdiag biu is 
OakWM. 

.- mtr qUdity i88U88 in s=P &Z8 d#O diSCUS8ed in l &WdC ch8r8CteriStiCe Of 

Sourreholda in the Unlted States: Fourth Quarter 1993,. 9eries P-70-93-4, 
Appendix D. .a# 89pndtX includes COmp&SOM of nOrlresporueinSrPP and the 
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March 1984 CPS, u ~811 as comparisoas of l stimatss derived from SIPP with ia&- 
pendant estimates for several income types. . 

l2wrs are almost ao dssiag data on SIPP Jcrodata files. IMaraspa~~ by aa 
satire hausshotd is dealt with in the uwighting procedures. That is, noninter- 
Tievsd households us givmn zero tights urd interviwed households arm mighted 
up to compensate. When sa iadirldual tit&in the household refuses the intoMu 
or when a respace to aa fadioidual qxostion is dssiag, bsgiaxdag vith Wavm 2, 
C~MU~ computers dcs imputatioas for thm missing d&a. ?or wave 1, aoarosponse 

._ to aa satire qusstiona8irs by a lmditidurl caused the &au&old to nceim l 

zero weight. If the psrson sawsred a aerfrtn rirrixm group of quosfions ia 
Wave 1, ths nsponses to the other itams term imputed. Imput~thus invelvm a 
replacsmnt of missing data after Yam 1 with a corrsspoading value from 8 
hausing ualt or person hating cartah other chuactsristics in cowonwithths 
unit or &urson in qamstion. 

In general this imputation procsdure l ahuac8s the us~fuhsss of the data. It 
simplifies procmsing for the microdata user by l lbhmting %ot reportadm catm- 
gorhs . frputation l lso’ahaacss the acaracy of tb &ta on tuget8d chuac- 
teristia. By inpuaig 8 dssiag uharacwrlstic vlth mat of wona sidlar ia 
other key aspects, the u8sr caa work with a more empUts dau wt. Uhea an 
imputed chuacterbtic is l ggrsgaWd over a sirsblo number. of pmoru, 
detiatiohs from actual bakaoun) walrus tmd to ema out. Using imputed values 
also yihds more accuracy than smbtitutjag *o wari for ri’ming d8t8, 8iscs the 
maa vould k hued on prrsons flrhaps mubstm+tally different frum those with 

. the 8issing items. On the other haad, use of imputed valuu CIII. harm the 
accuracy of characteristics that wmrm not targeted. The targeted charac- 
tsristia coacern socioscoacdc rtratts8. 

If the characteristia of aonrmspondont8 us systsaatically differmat from W 
characWri8tia of rupadaat8, as My wll be the aas0 forincmm mzhblos, 
th8a it is pulbls that th8 f8prrtarioa 8ystu usks certain biases da8 to 
nanrespoM8. Yor thb rmuoa tha SIPP duodata filu Fncluda f&gs for mmy 
data items wuch allw the usor to di8Cd8iMti bswaen aam rssponsu wuch 
wrs actually repo&ed 8ad thorn--‘uWis8 hioh wre ma@hd &rough imgota- 
‘+iOU. Th8so flagm, or laputation iadhators, agpar at th em! of the haws 
bold, puma aad iMoma records in es SIPP rdatiomal micrdata fLl0, an+ at 
the sad of 8pproprlam uct%acu within thr record of ti rwtaagulu ffl8, 
g8mr8lly corrssponding -for-on8 6th rpadffc &ta ft88s. 

Ia aa surple in figur8 4, )5r8d8t8ftufor8unsdtaco88rrcd~ fromape 
timalar job Irr a particulu ment!¶ is 8hOW on thm top half. A urplo value of 
2000 is illustrated, i.e., $2000 of irrcom last month. I- corrsspoadiag impa- 
tatha flag is shovn oa the botto8 blf. Hots that the dsscriptMa of the irpu- 
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,tation flAg cites the field aama for the corrasporui.ing item, WSl-2032. The 
'sample mlus of 1 in the impu+lt.ion flag indicates that the original rss~ondsnt 
failed to aasvsr the corresponding question , or the entry supplied vu uausabls . 
for some rsuon, and that thsrsfors the infomtion in the &ta item abovs was , 
imputed frm that of another psnon. 

In sxamialag only the incoas amuSs, oas uould not know that the $2000 was 
imputed rather than l ctudly report& by the individual. Only by crosstabu- 
latbgincoms by imputation status can oas recognize an bputadiacome: 

. tIGURt 4. fllustration of an Impuutloa Ilag 
Data Dictioaary Sample values 

(wage sad Salary Record) 
Sample Datr Item 

D USl-2032 5 3293 
Uhatwa8 th8 total amount of pry 
that . . . received &fore deductions 
0 this job last month (ronth 4). 
Naags - -9,33332. 

U mrronrr 15 yeara old aad older 
V -9.Not in traivetrs 

0 .Noaa 

Corrsspoadi ng Imputation ?lag 

-D llSlCILO1 1 3321 
a tisld ‘Ml-2032’ was imputed 

V 0 .No imputed input 
1 .Impumd input. 

$2000 

. 

1 

mere are a&o a number of demographic characteristics from the control card 
which should. not roquirm imputition, but may need to be edited for consistsacy 
with otheriaforutkon fraa the household. In these casss thus are no imputa- 
?ha flags, buttho ffla includm both the &ted value md the value prior to 
coapuar oditiaq, rsfsrrsd to u pruditsd or ansdftsd. !Fhsse items are iden- 
tifid by a .lr at the stut of the S-character mnemonic idsntifping variables 
in the data dlctioaary. To detect whether a particular edit had any impact on 
the data, caopars 8 given data item with itmqrud.itd or wmditsd countsrput. 

. . 

Although the Bureau could thsontically svaluats the abovm-citmd mourns of 
srror-uadsrcov8ragsr rmspondsnt and saumsrator error, procsssing error md 
aoarsspoass-it doss not do so for SIPP. Thus it is not possible to provide 
l djusant facton which could somehow be used to l corrsctm data. On the other 
hand, the user of the microdata files caa study the impact of fmputatioaa made 
for aoarssporue. 



An analyst cm use imputation f&q8 or uaditsd items in swsral diffsrs~+ ways. 
first, by computing the rats of imputation ~8 can svaluats the quaUty of mr- 
t&n data items. tor 1astancs, one could find out Wh8th8r persoas receiting a$d 
tram the goveraasnt us 1888 Uksly to report thsir other sources of law thrn -’ 
pusoas not parUcipating in such programs. 

Imputatioa nags allw cbaractsristia of noarsspondsnts to k studied. ~0 
aoa&pondsats aad to be ywagsr or 01&r, for example, tIma tbs rrst of th8 
population? 

One caa exclude ImptaM data fra crosstsbulatiose thetmQh+bs seasitive a0 
the imputrtion process. ?or instencs, in comparing the l udnge of doctors aad 
dsatists, high imputation ratu might make the tsbulatieae ques+ionabls, 8inca 
missiag iacme 00 a doctor’s or dentist’s record rauld k irpcrtod from a pool of 
poesfble donors which includes 8 much broader rengs of profsuioral occupations. 

._ a-r to make sure you us compariag only doctor18 iacom 8 with deatist's 
inco~s,~itrould k l ppropriata to exclude aU ceses vrlth tither occupatioa er 
iacaa imputed. 

. 

. . 

. . 




